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(57) Ab.stract: An exposure apparatus, 
wherein an exposure of a substrate 
(P) is carried out by filling at least a 
portion of the space between a projection 
optica] system and the substrate (P) with 
a liquid and projecting an image of a 
pattern onto the substrate (P) through 
the projection optical system and the 
liquid, comprises an air-bubble sensor 
(20) for sensing air bubbles in the liquid 
between the projection optical system 
and the substrate (P). Consequently, the 
exposure apparatus enables to suppress 
deterioration of a pattern image caused 
by air bubbles in the liquid when an 
exposure is carried out while filling the 
space between the projection optical 
system and the substrate with the liquid. 
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(i. IBit^SMR YlzlB^!l**^Tl^?>Ltt^1ii'tS$S^l. m>^^illS 2 01:: 

1 8A<J^f*:4'(I#:&LTL\Tt,^liCD/t^->tE:i:mj^^ftP,tl2)^^*<fe?>o 

^?.o -rj&:t)^x mmm^coHjit. ^mmmMR'/izu^^tiTi^^m.'miz 

15 



wo 2004/053958 



PCT/JP2003/015737 



<iiK>m^P(D^if6tmmiz^nt>tirj:i^iimmLrzm'^. »^scoNTii. m 
ffa c^T^'^rs 7) o 

mm-t^a z(DL^. mm'^mc o lit. s*5P±©^tk(7)5^3.y k^j^sh 

*iSH' ^IBtt^SM R Yl3iB1t-r?> (;^5^'v:rS8) o ^7feMJi$^7?^x IBIt 
^gM R Yl3iB1t^tLfe'tHfB(3So'l\Tx ^|feC0i>3 •)/ K^l^S HCD-^-fe/t^- 

th^L 1 *<SI^^;h-. Y$ft^[D)cDMffi'mi^$|JI3*^LT^ai^L eA^^gt^ti^o 
dCD^di^tL 1 e®g5fe^.2 2T©^7fe$$^l3So*LNT> SP^ 5 6 l3>Sf* 5 

$1^ P A (Di^^mrnX'^i^ 5 0 <DiiJ^^©^tP^l3 .fc 0 SPb^ 5 6 ©-SJlUj^f* 

16 



WO20©4/053958 PCT/JP2003/01573' 

jh2 2izsi^^Ht\ i^xm^mttj:^^ mmmmconiit. ^aj^LecDS 

^miitj:^o mmmmiCouTit. ^i^^\i2 2A(D§:^mmzm^:5^^T. 

2 o(i. ^m^m^p L t^^p t(DfS(o?^i$i5 oti^^s.-t^zii^^iii-t^m 
^s.mtiimmiiL-z(Dmmt,m-t^o j&^j. rmm^^S:tij tit. 
mi^t^^rs5 6iz&^mzRitmmzm^^titj:i^m'^<DSf-t£^T\ ±<i¥^l 

H(D^ti^ti(Dm^f^izm^s,^ihm^2 oizji^hi^^ti o^m^fr 

7fe4'II>!S^S*^^i;yhi^3'i' h^iS (T^V3.</ hfl^) SH' :|riBt!i^SMR 
Yl3i21t-r$o ^LT. S7fe^:iiiiiii*T?^. IBtt^gMR Ylzla•ttL/c■^ffS(::So■ 
m^mc o uTiz^thi^^^thti-t^o mm^mc o n Ti*}iES^ai^fi(7)«iai 
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wo 2004/OS3958 



PCT/JP2003/01573"' 



m^5 o^(Dm,yU^ e^^ta-t^um^th^zo^tkif^ztizjiK). ^rsse 
^->f3mmzmw-^titztf^t:of^^mmt^zt7:. m^it. j'i'$'->t<m^j] 

m>^l::^i±l^*^BB|*^*i:SC:i:f3j; i9S3fem2 2 TS^^ tl?.3fea>5iJe3!)<^'^b■r 
Ur U »:>^ ^£ti L fe^iil^ i: «4S P L T Lx :5, a,)^ ttili L ;c^£t5 
^i:T:lig^g32 2 B. 2 2 C l3g^^;h.i,3fe©§tJgA<m«:5.0[)T. ^iHUrcm 
>SA^■>P^LTt^■5t»<Z)A^^^gP(3f^J■^LT^^St,©3b^?&g5ta^2 2 2 2 C© 

L ©T® 7 IdJvT LTHS|^-r 5 iidct t) . m^%^lh P L CDT® 7 \Z^m LTLx 
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wo 2004/053958 



PCT/JP2003/015737 



t.Trgi.o ^tz. :^mtf&mmT'it. &^piznLTYn-^miz^^mA.fzX7f.^i, 

TtUBMLtztK m&X^-iy'P ST (Z:^5^->5 1 ) ±(0'&mE[m^m'P-t > 

^^mi^^m'^izt,.^i^^mmPL<D^mm\^i^i^T'mtz^ziit^%^iiti:ho 

(iLTtJ:uo st5;?.5^-S'-p s T (zx5^-v5 1 ) ±izmi^m^^m 
tim^m'p^ >-^(DMi^6^tj:r^mz'Di\Tit.^m 2002-1 400 s-^^^^g, 

1-16 8 1 6-^4>$B. 4$ggBg5 7 - 1 1 7 2 3 1 1 

- 2 3 8 6 8 0-^4>$g. 2000-9791 6 -^'iSf^. i^g,^3|i4 - 3 2 4 9 

2 3-^>ikm^izmmiztm^HTti*)^ 'ttl^^i^:$immiiim■T:^^ttz^tm^R^ 

:S:oiBilc(D-g|5i:-ri.o 

)!r.iz. :^9&B^(D3ii(DmM^miz^i^Tm8^mmLtjii3^^tstBMTio nkTo^ 
BMiztsi^T. ±^Lrzmmmmiim-Ritmm(Dmi&^^iz-z>i^Titm-(D^^- 
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wo 2004/0539» 



PCT/JP2003/015737 



&^p±\zmw5 ot:mi:^-t^m^yx)i4jkum^p±(DPi^i^5 o:&i5]ux-r i> 

l2]i|X / X;U 5 CD 115^ ^^BS U ^ o 

^6 OtJ^fpJLTlx§^-&IC:oL>T|fiBJ§-r5*^ 4#g§ 2002-1 400 5#i5f 

^mW'^ 1 - 1 e s i e-^^^^E, nmms 7-11723 s-^^smEx 

1 1 - 2 3 8 6 8 0-^53^?g, iftim2OO 0-9 7 9 1 6-^i:^fB. 2 

4 9 2 3-^i^$B^^I3^^1^F^t^Tt^2..^5;iN S4fiX7^-i>-p S T (ZX^-V 

5 1 ) ±©#flit»*^-\S'1z>1t7!)<J^^^:?:^P L(Z)3fe^^^6 Olz:^^rfS]LTl 

ru5o :7*-*;^^tiiim7 oli. i^^yt^mp L(DikBmmp A^mA.T'^(D 

e.St5P±CD>?$#:5 0^:^Lrat5Pa® (^7^®) l3f4ft);^I«l*^e>^it55feL a 

^ikML. m&p±T'S.mLt:,mth% i^m^) La^s^#^7 2TS3fe-ri>o 

$ijffl)^MCONT(i. y:i--ti:^^ihm7 OCOWji'^^^mT^tii'tlZ^ 

7 2©S^$tmiCS^tNT. F^^^^®l3Wr?.S«RPa®(3DZffi;^|o)l3fclt5, 

^i^mV Zlti^^mmP A^i^A.T'±X-^^(D^ti^tl<DmiZ. i^mWi^PAt^ 
^mtitzitLWiizmifibtiTl^^i^K ^mmi 1 RXJf^^mi 2ltikBm^P A% 

y*-ti:x^^tiim7 OCD^mmi 1 (±^lgf(Z)^gS*gP^:tL.ll9(3^-rj;-5lZ. 
S45P±II1gigj£D^£ii^La^^|*ri,o ^rc. ^^^7 2ltm^<Dikmmzit^ 
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wo 2004/053958 PCT/JP2003/015737 

roiB«t^Sffl Li::*::ft:oDiBitcD-§ptt-So 

fyglJ^SCONTIi. 7*-*>^^ifi^7 0or)^ai$S^f3So'UT. 
-i'-IEii^aP S T D^:rhLT«*S;^5^-^-p S TflDZ;^5--v-5 1 (mi #BB) 

^t)^. z7.7--v5i(i. y:f-ti7.^tiim7 ocD^tiii^§^izm^<mm^m 
^mLtz^mn^i^^tiTis*!). mi^mme 1 li^t^m^e ofiD-x^^isnnj 

l3iBg^ ti. ^ 2 3t^gp# 8 2 (i^fe^l^^ 6 0 (D + X 7^ (fi]ffliJ(3gBg ^ ;Hr U i> , 

l2I8l3^1-J;olZ. S«P(7)S^^{a^cf,|3fcHN-r(i. ^f^^^^^PL^&iiiSL 
^S3te3feEL(Z)^SS. o^«9 3fe^fg^6 0i:S|gP P±(7)ifti^^Ii|t P A ) 
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wo 2004/053958 



PCT/JP20O3/015737 



P t(D^<Dm^yt EL (D^^<D±XtmW 5 O-^mtz^ti. ^t5P±l3fcH^T^S 
itA R:S:?^fig-ri)}?S{*5 0 1*^ 1 3fe^gP*t 8 1 IkZff^ 2 ^^f^UU 8 KD^tl^tl 

S*5P±l3jtel:fSSSt^L a0[)3feS8O-5-fe^1 3fe^a3*t8 1 t^23fe^gp*t8 2 

f*:5 OTrJifc^tlfe^^^Tlis :7 :t 7 0 ©iS^m 7 1 A^<bS*ai*tl 

fe^tiliTfeL ali. a*SP±CD^^3t^mP L(D?Sf^fIi|ltP A(iass,^^ti?>cta(3 

^^^tiTu2>e 4S^$I1^P AOJ^ffiiJ. #i3^i^$IJiP AiiMura^P 

}S)§^iiARA<fJf^CDt^J^TrJ^^^tLx Igl ^^SP*t8 1 t.mi%^^¥SQ 2 

1ttBm7 0CDJSS«ri^7 1 *^e.*faj^tife^tli3tL a(i. tJtSL-\^'S*/f«:ir%±i:S 
:Ltti:<. mi Tfe^SP*^ 8 1 -BLlf^mm^k R ©/W 5 0 ^iliS LTS^fi P (iS 
i^fli^PA) II?ifM^ST:BS|Tf^tii>o S^SPA^bCDSS^TfeL ali. >t;t?IttA 
R(7)j«f*5 0^tU'^2 7fe^$P«8 2 ^iliS LTgpt^ 7 2 l;iF/fli=bt^-eS3t^4x 

5o ^m-rtiiSs 7*-*;^!^i±i3F.7 o©^it^.7 1 A^e>s«riii^tife^m3teL a 

f^^^Jhl 2iz:S7t^;Ki)i:t. >^>1^*SA R(ip|f^(Z)5K^i::JKfig$-tLTUi>o 

dODcfc-^ds 7*-*X^tblF.7 Oa)g^^7 2(Dai:^lZ:Sl5UT. <^di3feL a 

7h-*X«^ttl^7 0CD^|*I^7 1 t^ibm^-^^tz^^%\. ali. ^^5l£^^P L 
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wo 2004/OS39S8 



PCT/JP2003/0I573? 



(D^^^m p A izmm^ti^j: oizt^^z^o. ikmmm p a ^^t^m^^ e l 

mPL(D9t^^(Dift^m^e o^mtiJ:oiz-^(Di^^^^^ut lt^i^lt 

wzmj&L-cmmmi^AR<Dmw5 o^m^^^mcDmmimz^m^-^t^zt: 
izj:Ki. mmmAR 2o^m^^Aniziim-t^ztt^-c^^o :^mmm 

R ® JT^^^ilil^ L ^ < & 5) o 

^U^o Z til:: J; 19. 1 Slzmtc^rz^th^eL alt. S^tm? 2(;:^m«rfS 

^'O. )^i^5 0^{ZM^ im.i^&^) \8t^&^m^. S3fel^7 2l3S3fe^tii> 

(DthtilZ^-zSl^T. m^^E LCOi^m±lzm!&$tirz)i^)§:$MmA R(Dmi^5 0^ 
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wo 2004/053958 PCT/JP2003/01573"' 

Rltm^^ELa:>^^±lzmm^ti. ^tz. ^ill7feLali^3te3teEL(D^8S<7)- 
E L (D%mmW 5 0 tlTl^§ ft^S^v^^ai^i, Ztt^H^^^ 

^>^i stiix Ell 04^. >ie<*5 Off ^>^iSLrus^>^ i sa. m 

1 1 ©Sg® (>iS#:^M®) l3M3gUTUi,mJSl 8 Bs 023t^g3*t 

(^E)^) ^^t?o ClOTctaiil. >S>^?I1^ A RCD)^<* 5 0 43(3^)^1 8 

&^l^lt^<Djft^^mit^-^T:^j/tm7 2lz:S3fe^ti«:lx©T(?f-^L b#Ba) , 

/3#*LTL>SSiyg-^mK^23fe^aj;|v^8 1 . 8 2 LTUS^>S 1 8 ( 1 

8B. 1 8C) }^mmAR^mf&-t^mi^5 0'P^^:^MLTI^:S> 

m>^1 8 (1 8 A) l30^^T'fe^^ii■r5 3i:*^•Tt5.o ^©/c<fc. ^ttiTfeLaCD 
7lc8§±T^;h.li\ >?§S^J^ A R 5 0 tl^CDllTfeTfe E L (D^mili^COitLmiZ^ 

^7 0^MffiLTSt5P©®{iLM1t$B$:^i±lL^Og^MS^ff5o 

^£iim7 0li. StEP©S3feMS4>(3^iil^La^^|5rLx ^^fe^E L0D3tSS± 
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wo 2004/053958 PCT/JP2003/015737 

IBS^tLfet). S«rP-^^^M^6 OlZfrl-^Lfe^^Tt,. 7*-*;^^m5^7 
5S±i3iBS*tLfet). S4fiP^^^^^6 0i::M«t-i,«(riz. ^(dMMI 8^^ 

h *J ^:^^tCD^,4JzmmT^rzib. ^9t^7 2lz§i^^ti^^^(D^th^i.a^ 

mitmnmiz^^iMin^^^io mmmwiCOHnt. ^^(D^th^tt a<D^ 

^ztt<-c^^o 



^ its 01 1 (isr-rjiof::. JSS^^^^PL(Z)7fe^^^6 0,bSI5Pi:CDFB^(c: 
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wo 2004/053958 PCT/JP2003/015737 

^8 2S^(3»$J5e$tlTfc0s m'Mmi^ARCOmi^^S Oitf^Zi^^MQ 2 (Dim 

miz^m (mM) Lrl^35:t^o zcDm-^izisi^r^b. y^t- -tix^^ih^.i ocDik 
mmi 1 t^ihrnth^tiTz^in^Laiit. rn'Mm^ARcomi^sotui^mmAG 
tcDnrnx-mi^pmiff^^^i^. si^j^i iiz^m-^mTLtz^mT^ift^ti^ 

t\ fe2)lMiS^^n«:t^o y ^-ti7.^ihm7 Olt. 7 2 ©air^jlilSo' 

m'Mmi^A R(Do-^m^^E L<D^mfp(Dm.i$i^^AGCD^m. -ttjiib-^ 

7 0 (§^^7 2) a)tb:bl;igo-U-C. »l5Pa)S3t4'lwS^3tE L(D^8S43flD 

^ Ur .SlTfeMS^'lziflf^^iS A G^7;j--:^3X^itJ3^70 T^£ii L?tJyi-a-l3l*. 
$iJiP^SCON T(i. 7:?l--*;^^tii^.7 OCDi±i^lCSo-tNT. <?ijxli'll3felb'ft 

ilJfi ^ liM L -U}it;i$IJ^ A R ^n-^ChVmKzm^t i> ^©iHj^&MM &*|-r Z i: 

4fip*«*s:^7^-i>-psTi3n-KLfeft> ^7fe^a^^r^^is^i,fji3. 

1 Sl>'>S^*IH]ijx^M 2 ^lEii^i, z ^-nm^P ±.[ZW&W^A R 
^^7 0 ©jSM^ 7 1 J: 0 ^diTfe L a P l-ftlS^T Loo^^<UISbuCDj?£)S$I^ 

mfi£ilJ^t$:^f a zLtiZct y^--h7.^^iki o (S3tm7 2) ©aiitiics^^ 
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wo 2004/053958 



PCT/JP2003/015737 



2^DtB:^?(^-li-:yt^T. }^j1^*SA R(^:*fc•+^(3Jf$^ig^tlTl^;&:L^^43JE?f wi 

m^m^Rm^\^(D^m\zl^^^^^■^tll,^l:y^)^^m^Jmin^m.mi.. m^\z^ 
^^RpoiSLm.■kmt^-t^(om.'^mm^mzmT^minfk\'^^^^m.•t^o mi 2 

(c) l;:^t-.J:-5(z:. m^%^JKRt^+^{zmi^^inT. m^%^^M^ 1 
2pfe^aj|^8 2ta5FB^©^iii3tLaa>7fe8§*^>«#:5 0 T/tfe^tii. i: ^ iS^^fe^ 
P L 053^^^^ 6 0 ii^^S P E L (D3fe8St,)«^* 5 0 

^7 2l3Fir^©3fe!^;eTXS^1-i.roT. S)JfiB]^MC O N T (i. -p ^ -t>y.^\hJh 
7 0(D^%Jkl 2(Di±i:t)llSo-UT. >^Sm^A R A^J^fiS^tlfeh^J^L. 

cDx E p ©jn K> \zmi- <btit:Ly\^-v %m s i t(D?ii<Dmm s s 
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wo 2004/053958 



PCT/JP2003/015737 



Ttr t^sf^^t^^ p L o^mm^ 6 0 cDTii)Si* 5 0 Lxm§:^m 

fi£t%;ie>tLi,*<. ^©^^x S*5PhSt57.7^-i.-p S T ( 2 7.5^- i>- 5 1 ) 
tiTUS(::*.#*)&-r. &mP(D^mizmm^ti^miii%La3. La 4. La 

$'J®^SCON Tli. »4fiP<S:^i#-ri.^45^7^-vP S TCD-liM 
^ tfi|ij-r i> b - if T}W 5 5 ( Ell (Z)tt)IiJi^^ t > b -Hf 5 5 

^^tL5:^7^-vj^^^T(DS*£P<Dx.v>^SPE (i^:fa5 8) ©^iS'lt^IzS:^ 

mmmiZtSl^i:. fJSP^gCON T(iBulH^5^-v^#..^TODS4fiPODai.y vgp 
E (I^Fb^ 5 8 ) (D{3iStil$8*^to^«)TiHm^MM R Y iZtm LTfc < o 
S'J^^SC O N Tli. U-1fT)$it5 5lzJ:^)mRP<DitLm:mn^fimL^-Dm 

^mm-t^o m^emm^. ^umi^scoNTii. i?^:Pb^5 8$:#t^s4fiP(DJI•yS/- 
g3 E ^miZ^tiL^ L a t^mm^ tlX^^ S 7b^g . IBm^gM R Y IdlBtt * tlT 

t^i.S4SP©ILvi>-*pEa>tesff$g^#»BLr^|ajl5fr1-?)o mxit. mrS5 8lZ^ 
m^L at^mm^^Ti^^tmrnLrcm'^izit. §i%jhi 2f3g3fe^ti2.^tb^ 

L a©^g*^(gTLfci?feSLMi§3t^:h,6:U*l:>5J*<±i;Tt.. fiJfSJ^MCON 
Tli. §7tm7 2(D£tl:^^^^IL. m%m^^^mm-t^o Z't>-t^ZL\Z^y)^ 

y^^m%m^t^^n\z'n^icll:l^:h{z^mioib-r^%m^^w± lt l s a ^ u 
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wo 2004/053958 



PCT/JP2003/015737 



53i:A^T:ti)o ^/cx mi 4-eiis ijt^^^sp^jrs 1 . 8 2(D^ti^'ticDTt^m m 
mmz-wi:mf& u t ct u o 

mi^m^jLmmT'^mizxMizx^T'^^tttiz, mRp±(Dyyt- hu>;^K 
^ui&B^^mp L(D9bmmizmif^tiTi^^^^m^<Dmm^}9i^-t^i'^m't 
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wo 2004/053958 



PCT/JP2003/015737 



4 7-1. 44mmtBt>t.TiSK). m^^EL<D^MtL-ArFji 
4^vy'U— tf^ 9 3 nm) ^m^^f^m^. P±T-li 1 / n . tti:io 

■bmi 3 1—1 3 4 nrr\mmiZ^R}^Mit^tiTmi^mmmm^^ti^o ^ 
,#j1g^(iS^t1=l3J:b'-^T$t3nfg. r35:t)^$^1 . 4 7-1. 4 4fSmjgl3j£^^ 

*Si$7t^/F.P LfD$feSglz^i9f^l:>-?,^^f^^i:LT(i. ^^^^^^ P L OD^^iJt 
Itv 0iJx.(iiKM zivilX^^) flDlSMl3:ffiL\5,^^ru- KTfetJ-C 

^^fl4-r?.^j?j^^$. i'>xj:*:}^mtj:w-^3^mm ft :s>z LIZ J: 0. mi^m 
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wo 2004/0S39S8 



PCT/JP2003/015737 



*'^;^t?si^3fe^,¥.p LCD— gp^*ii^i-i,o -r^^t)*.. -^7.<putmRP iicom 

-fb^'UiL-T-jU (P F P E) ■^^•y^m^'f ;^T-feoT'feJ;t^o ^/c. P&i^5 0 

iSi^Tfe^^P L-^St5Pa®i::M^^tiru§7* h hinS^rur^ 

i5!J^IS$feSffi$P6 0 A©:^Sl3 0L\-r2*^r©y X;i,T:?^<*5 0 0[)#t$&XliI5]i|x:$:fy 
•7 $ ^ -iJ / \ . u li H 7: ^ t N n § V ^ ^ li U 5^ ^ 0) Jliig ( ^ 
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wo 2004/053558 PCT/JP2003/015737 

m^Rum^mmt. mx^t^^m^^ 0-3031 1 4 -i-i>$g-\s>^i!4tf!F 5 . s 

2 5. 0 4 3 l::i¥$ffli::iB«^tL-cfc 0 . ^ti^-;h.5|s:iipg5ililliT^^*feliSiR$ 
:6:©iB«CD-aJi:t- 5o 

i^-moym^^mcDm^jSium^mmt. m^immw- 1 0 - 1 e 3 0 9 s-^jSiZf 

mmW- 10-214783-^ (m^Kll#l^6 , 341, 007. 6, 400, 
44K 6, 549, 26 9Slf 6. 5 9 0,6 3 4) . nm2 000-5059 
5 8-^ (*t/S^S#fF5 , 9 6 9, 4 4 1 ) fei, L\(i^gI4#i^ 6 , 2 0 8, 4 0 
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wo 2004/0539S8 



PCT/JP2003/015737 



(Dm^^m^p, mmmn^^y s\ m^m^f^ (ccd) ^^iMti-^'^pji.jnt^x 

ffiUfefiSm>?±S(7)^-^e^ffitNTt,J;Uo ^Tz. ^;^5^-vP ST. MS Tli. 
^^'C'^J^l^o T.'r-iylZ.^J --j"E-'5f^m^^tzm\:t. ^m^^^b,^ 2 3.85 

T::^-X(Di^m.<D—n!> t -r i) o 

^5iL-'y s^^^:?-iL-.y hii(Du-rti*^-:s-^;^7^-vP s ms tiz^ 

^L. m'B=L-^i, hi:mti^a-'i/ h ii(Di^l5-^^'r-iyP ST. MS T(D^Ei 
®i'JI3iS(tti(i*J;Uo 

S*5;^ 7^ - V P S T ©^iljl;: J; 0 5 li . ^B%^lk P L (z:fst) e» & 
7U-A§P^tfflUT^M6l3lI^ (ii^ife) LTt, cfc Uo dCDS 

:bCDM;^>*lix ^Ox-lis ^Hi^^FS, 5 2 8,1 1 8 (4t^W8- 1 6 6 4 7 5 

S o 

VXij7;^7^-vMST (D^KjIz J; t) ^^"T i> S:^ (i . P L (::f£;b e> 

«:L^J:alI. 3? ^_AgP^^«:ffil^T«iM6*7l3j^ (:^lfe) LTt ct Uo ClOD 
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wo 2004/0S39S8 



PCT/JP2003/01573" 



Kti(DmmiDmt. i^i^it. ^m^^p^s, 874,820 (4$r«^iF8 - 33022 

TfF^^tL?>IS•?IZ.feL^Tx Z<0-Xmot^mi*i^^mm UT:$::*:CDiBilt<7)-gIJi: 

^mzr:)is-€\tmm.^'Dmm^mfSrrirzisb(Dmm.m=ft>ti^o #«+^:^vx-7^a 
m^^w.^com^M.i:jLm(Dtt!iz. ^v-yiy^.'ri^m^cDm^iLXJimt^^^z 

-r;^©^ig • ^mmi^^'^Ts'r^^yz 0 1 . z(Dmt^:^^^vyizm-:3i^tz^:^ 

^ (U^^;u) ^$i^^-ri):^7^'y:/2 0 2s ■r/W x<DSWTfei>a♦fi*l!^5i■r 
S*5iz:^7fe-r5S7tMS:^7^'y:?'2 0 4 . -m-r xiiifi*-jiT:^-r »y ^ (y-f->> 
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